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(57) Abstract: 



PURPOSE: A process for pressing metal contained 
material particles such as sponge iron, dust 
according to metallurgy and metallurgical residues to 
a high temperature is provided. CONSTITUTION: The 
process comprises the steps of supplying material 
particles(5) of high temperature to a roller press(1); 
continuously producing strip plate(7) by the roller 
press(1); and producing granule in the coarse 




particle state by crushing the strip plate(7), wherein 
the material particles(5) pass through the roller press 
(1) at a high temperature of 450 to 900 deg.C, 
preferably in the temperature range of 600 to 700 deg.C. 
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11 3! ol3-. U^-Sr °>-g-§- ^SfiS-aal S&fe 5fl°H SJ/Sifc tS-^ #3*1 ^ 

*W8* ^$^71 ^sv ^0)4. £ $34 2 ^2l #^<3^1-# f-s) =s)lio)l -^), #3 

^4^3.^ 3^3.2.3. ae| seflo] H f ^gx^fe ^.jg * ^"71 iS^ 71-^-S °>S-<>1 S£ 

£ 1 

*Hf# ( ^fl-fr f^Sl*}, 1-3 Hefii, ^f-^granulate), #C £ifl#*l, <*] 



£1-8:^ 71)21 S-ifl7l »3i-§- Stftffc £3 "^(roller press)* ^iflfe 7))§f*)?J 
£ 2tr S-ifl7l(crusher)2l £ cf^ ^a)o))s ^p-a] t»r Hefl^Sl 7fl^9j £>g. 
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£ 3-fr 4-^ (screw-type feed)4 *U ^^2) £4|7l# 5fe f-E-) 5.5))^2| 7l]^°l 

i 4fe 4*d^ ^714 42 •S^el §-ifl7)l- £fe *Bl =efl^2) 7i)sM°d 5L£. 

£ 5afe Till •Spoils) $ifl7ls] 7))^alo] ^i^i 

£. 5bfe £ 5aS) ^-ifl^sl 3g£.E. 

£6a^r 7fl2 £ifl7|2) 7flsH°J ^3£. 

£ 6b£- £ 6a2l S-ifl7|a) Jg^£. 

£ 7£ 7113 <g^oi)2] §-Hl7) el 7flgf^ol 

£ 8a^r *lll ^*H4 3.3 £^1ao) oj ^.a. 44^ 711^0] ^ 
£. 8b^ £ 8a2l %z] Sefli f-el°tl cfl$ 7fl^^°l 

£ 9afe 7)12 ^Hs] f-El =efli£l <yjf£°fl cfltb 7flsf^ <?1 £<S. 
£.9bfe£9a2l f-El SefliSl f-E^ofl tfl$ 7fl5fa] <?1 

£ 10£ i^(granu!ate)#^* 4« m<*)2\ ^^.^ 44H)^ ^^7llf£. 

£ ll£ 3^ (granulate)!-^ ^^-7} 4^ t]]2 ^<$$) 44ifl^ ^-^Tfl-f-t. 

£ 12^ 2^(granulate)«-^-a- ^4?! 34 ^^2) ^3 ^^*8-g- 44^ ^Tfl-f £. 



t:ll rri 61 Si. -M 
a o - i -i -i 



£ ^"SC ^<H1 41- 3*1, 4^- = 4 ^.o. ^.^^ i-^oj^ j,^ S ^^(hot granulating^ 

U-^ofl 44 3°I4. 

°>^- 4-f!"§-(metallurgical residues) 2:^ 33 444 sfl'SKsponge ironHl 44 e)(-g-«fl)* 
4fe polite 7l#o)i 4= 4^ u j.^oi oi^i ^71)^4. tfl^ oieitv MWfe «H s-^s) ^e)) 

JsL ^71)^71 nfl^-ofl 3-§-g-4°ll 5U<>14 ^ 44444 *4 4^1 ^e]« &5514. 7114 

7 r oli-^ 4444^U £4 4M4 3.51 *| $ ^ ^ofl <*3^ *1144*M ^#711 44. ofl-t s-^, 

^ll^H- ^i^*>7l 2lsflA-l^ on- ^ nisi ^sfl^l £-3 ^Bfl ^(passivation) ^e)^ u. e| ^(briquette: 

S?!)^ ^ ^ *$0]?))0_5L ^Vsjol^ol: S^Cf. olE^V H.el51 AliEfl-8- ^ 7flSl 4^51-^ H Bl ^ 

f-el* ^Blsfec)!, n zl-z^o. a5 | x^Aj-ofl b-^ i^!(molding pocket)l-i- ^1*1:4. 44^ A j7l He)?S f-e^f- 
£ «el9! i?Jl# 4°HI ^4Xlfe *M£i D <J-(web)^^2l ^<>i nfl^ 7< j-s>7ii ^slfe f-^ 7fl2l ^ 

i-o) a^s ^#4^^ S7ll5l-5.s. a-Is l^sH Sifecfl, ^"Hl slsfi as) ?ill:o| ^7l^ a.el^) #e^# 

9l<H\i^ «H19!1-21 Tlfil 4f-^°J S-eH-^eHSaeflsMl ^4.^1^^ A d^l ^7fl2l 4l^°l ^4i^4 
3-8: -*7lft aelTJll-sl X^i tflt> ^Efls}- ^514 ^^-(poreH ^1^ ^ S^s) 

^h-g- ^^°14. «>|^^ -¥-5JiL4£ ^.el9J -l-a-H- 0 ! 7)]2,s]-7Hi nfl^ y ^^a] ^-^^^ ^t] 4 

S.Q v\^o] s\7] ^t\^ ^-7)1^4 ^fecl-. c-l^o), <g^t!- °<fSl -§-^1 al^^l^S. Sfe ^.OJ. ^o)l OjAl^ 

71^ oj^o,! 2fA\ ^#^51 7> o)^ol^ 0 >n> 7j-o>4^o> s>Jl o^l ^^o_S. 

c-l ol ^-sl x^J- £ ^ Aj^H ol^ol^)^] ^7)1 ^4. 



n }-r-:>lA «K; -'llT^ 47!) 
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444 £ t^l -3-3-8:. C-i -g-o)^. o £ ol^ £4 o}u|4 4-g-4 4^4*141 3 4£ 41^8 

* 4tt, «H 4 ^(sponge iron), o>§44 o^) o^ofl 4= #? r % = 4 -^#4 f-al^H- <y-^(ho 
t- compacting)#7l 44 4"3* 711*44) 5d4- 

47)4 43* 'WM ^*H, 4€- 4714 4* 4t1)* 5Lt*H °l-¥-°144: 

^o, o^oj^s.^.^^ Hefliofl *54fe 4*1; 

av 7 | He|Aoi| 43) 4^r4i>3. 444 ae^ ^BH = (strip plate)* ^44^r #7)); * 
4?1 t^l^llt S-^H U U3 S* <3^1-(2:^;granule)S. 4 = ^ 47fl. 

4714 4^4] 444, :n*414 #^2] 4^ (ductility) ^ -^^r****!, 4 <34)2l 4434 4444* 0 l-§-4 

47] #3<g4#4 44 — — *y (strip)^l ^3. >o444. 4?14 f-El =e)]ifi] 4*)) S-ofl cfls|)4 

nr 5tU<4 44344m #5fl°]Sfi] ifl^W ^444) 444 *l?)^4r ^« 4^4. 3-g-44fe ^34 *4* 

* iLe)^(briquette)44Tr 4°1 443°144. 4-g-g. s^e £ ^ ^7^4-01)4 433<?1 ^#^* 

, SH4 4^21 ^^ElOump) 371, Jf*Ell44 £4 2^ 4£4£fe 4-M &t)| 44. :x4°l 
^Mro^cH 5tM4 4*ll£(meltH n 4414 47^4 4 015a ^el^ 4*<H*14 44. 0)4^ 

444 *s| jEefli* 444fe Tfl o>^ 4 4^4°ll sl*B 44344. <>134 »3 HEfli** « 3^2) 5. 

eflil-Sl T^i^t;: D| ^ 440,) ^4 - £ 014 Sl£^ 4^4 4*44 ^ °- 444 ^4*14 434 t.fl-2- 
f^441 44. oj^-g. E.4 4,3 o. ^£3. 4440.^4 443 471-44. 4)* *4, *H44* 4 

4414 ^elsfj!7> 444, 4-8-4 *3=«m -g-^«« a^(7l?l <37l-)^- E fl S . n>E-ol4 ^ ^El^«ll ^g"£4. 

4^1 ^ ^3^1 »7fl ol^Jol 4s. ^o.^fe ^ll^-^fl-71- &SL7}- &*} S\±= o] »-o]4. 

JlgK^^)7j|l. ^7>^1 «a7>l-el S.^ nflo^ oj^ajo] ^-E^ #5llolE 7 ]. AgA}.^^ jgofl 

4# 2:^2^ » 0 V^^- ^r£7> #£(^Zl-€) ^Efl°ll^ ^T«9^4. ^^^21 ^«tb ^«fl7.i ^-7] #^ °j7fl-^ 

3L£<t}*\ f-e] =5)1^1- ■3*rt-S| 3^^: ^3f^ °fM5r V?) 

^H3-& -f-^^^-S. 450t Lfl^l 900t;olM1, Hl-^-^srTfl^ 600t: ^fl^l 7001CH1^ ^^^14. 41* n l^m ^ 
21 fil«r S)l^«2l 600 Hl*l 720t7l- 1 ^ 51o.d1 ( Notary hearthHlA-1 o>§ ^4 

3^ €^21 ^^--Hlfe 700 900'C°11 o) e jl, £^ ii(tubular furnaceH^ o>=. ^ r §o] 

^^-•Hlfe 500 Ml^l 600 1 41 ^7> 514. 

t^°l, A j-7l 2^7V2l 5g/cm' nlnVo] 2 , 4^.3!^^^ ^lai oj^ofl^ Sg/crf nlnt<a ^ojc].. «|)^^ afe 

^•Hl 4# ^^21 S^(granulate)2l 7j^-o|]^ ^-^-#^0) 4^ Sg/cf v))4 5g/cnf 4°l2l Hi 7} 4^ a] 

44. 44a], Aj- 7) ^ s^s.o. H^^i^ wj-hi ol] 4^ *^2l ^-fil.4 ci ^ ^5.* rfl«-§- £7fl ^4. °1121 

alo] 7|^o|]7i Aj. 7 j^ 3, 7 ^ 0))^. S ^ 6g/cnf Dl n> £ ^ 7g/cn] . 4n].ol ^a>^ ^ 014 

•H^ ^-2-, *4 31^2) *11^14 7g clo 1 )^ i 4.5g/cnf ^n>4 H5L-I- 7(-^ ^£ SI4. 

Hrt*!sl-7||ir, ^-71 ilfl *e)lole^ 5mm vflx] 40mm, 4tal47im 10mm ^4 30mm 1 §4 ! H4 *B] -d(nip)^. 
S 741S€ 514. ^^21 4$ oj.^.4 a.5l5)(briquetting)# «8-'342l S^^-?! * S^^ A 0 * 21^. 

°^2l (p>^oll 4^-) ^1^ «7it> D <Kweb) ^ A o-2l ^§^51^1 ^fecffe 3*14. 44*1 alH^ s 

^(nip) Hife *b1 7jo] 7 > 4*^4. s^*^4 ^* 21^- U^^41 5a<H^i2l 4^3l> 3.?)^ ^4 #^ 
°1 *}al 42ls]fe »8-441 ^S. 4^3:4. LD ^^7} ^e]« "1141^, 3S(converter)-g--2.3.te 41* *4 "371-H 
717)- lOmmS.4 ^ %°] 4^-al44. 

7} *§e)H1 oj4 4 £ (smooth roller)^. <a-^°l 7>^47l^ 44^, A J"7l^ *£•! =511^2) 

7ll^ef7l 21*|)4 *s-l =e)l^fe iS^ * eflo] e o] ota ^^^(main side ) Aj-o)) =S.4^(profile)* ^£ ^ 

4. ^71$ =s4°a* i4*fe cils. 711^^ ^g-g. ^ »i* ^ss. 4°> D J:!- 53<>14. °1^2- Etr ^o" 
7l£ i^^ #51101^ g-dflf-o)] o 1 s)14 iH*^* ^S^5l-7l 4?r ^21 4-g-* 4^l7lfe ^21 4^1^(breakin 
g point)* ^WRrtfl £** §4. 

*H 3L51*ol o_s_ ^ 44711 *»1^ u oH^ *15L°11 Efl^sfl ^#4^* ^ «-5l5! »<M*Hr rflaaj^s, 7 1] 

^*^o* ^ ^teli i D J-4fe i^2] 4^^* ^o4£* ^€ ^- ^4 444 «it§ 4 °<r 
A oHl ufl^l4, 4^1 (pitch)* 43.0)1 c()44 ^ ^ jijqjT. uJ-a>^vo. s ^^-4 i = (offset 

)* Sfe =S4H** 7ll^-t!;4. °l2l?r HS49J2) ^^o)) £ 1-^431 4 4^- 4^-* 7M-&4. i- 

^*°11 m ^44 Hfl1°ll 2H4 ajo)4 ^Eflsi HH.40js.oi ^e.^ ^ £ 044 
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443434 43 iE^ #8001=1. lfl-34 <34 4ifl4^34 43 il^ f-sflole^ 7i4 <a4(2s3) 

tfeflS 4ifll 4 514. 3 4^4 43 ±33 l£3 1 <34f-4 443M14 OH 433 514. 14 4*flS.°ll 2: 

^^Eflo) Sfl44-g-ip°}4ofl o]^) o|J=L4*] fe 44 ^Vofl 7|i£444. 334 Aj- 7 ) -e-*HSofl JfsfSlS^- 

sRr l£4 7^344 *Vcf^ 34 3*1 £4. 2%' °J4#3 H3±r 3±4°ll £4*1144 434, °14°fl 441 

£L3?!4 4£ H7|^ 4-9- 443 ^344. 4^-31^711^, 4 44 434 H33 <3443 431<>11 44 

33 414 ^43 4 4K41HH 341 4 514. 

434 teflole^. §-iflAl7li o. 5 4^4 i^t £fe ^1444 43 S-ifl7Hl ^4^33 o] ^ 

— ^ 4efl3S4 4434 °J4 3711- £fc 2x34*1)3 Sr7£s_ 4^ 4 $14. oj£4 S 3 4(granulation)l 34 
3 ^.2.4 3337 r 4*1)3 ji, 4 3^4 3 Jl-§-3-°-3 441 4 51-2.3. S4 el 34 4£43 - 44 4<H| ¥ 

33 ^Tii 44. 

411443 134 4444(pre-compaction)4 144:2. 44°ll ^40.3.4 4444 47W33 3 

43 Jl43 11 "3443 44*J(screw)3 3-^43 44»ll 3*1)3 ^33£ 44. °H1 44 *S 43 44 4 

^4 £4 34 34 443 334 4 513 1 £4 434 iL4 3 514 43) 3 i= ajb «o] 3444. 

343, 434 ^Ul"^ H7lfc db!3 4143 3431 4 514. 4-2:14 41 (post-granulation) 

£fe 313 £4|#3 °.33 t| 44(recycling) £4 434 34(screen) 3^3 4*1 333 344i4 333 
±13 3711: 4fe 2:113-43 A344 T 514. 



yi- h! i^] ~f ^ *j 

34, £ 414 344 £4* 4^43 4^*1 71^44. 

cj7l7.i %a*H ^^4fe 4^ ^ ^# m 4-8-sl te 4*1^ ^44 °J41r* ^h!47H1 4*1 ^14 
44. °13#* otl» 1-4, ^-4^4 1444* 44 4*4 4£<Hl^fe #4^3 ^^4 iL^lfe ««44(s 
ponge iron) Sfe 4^43 44#°J ^°14. 4^3 444* $144 ^#44 4^i^4 s«444 0 l #4^4 ?1 
41 5lol4. 471 4*14 tts. 7><?1^4^(pyrophoric)oloiAi rzfil x^j- ^ Aj^jofl 4§H^ s§i $ 

44 ^7|)sU 44^^ ^4s)°1^44 44. 

s H 7fl43o_3. £^14 l-el =511^ 14 4 7fl3i 401445-3. f-44^ Hefl^ 4^1* 2 ^ 34 i44^«Hi, o] 
4 4°H4 =ell^ y(nip)44 47> ^^44. 4714 =e)li ^ 4fe 4^^5.3. 4^11 4°H1 4^ 4°J47fl ^^4 
4. *H44 °J44 5^ 47l 43 ^ 4^1 4^ *?7l 64 4*11 4^44. a )^£ ^4 %$\3- 4*1 4714 

*H4«4 ^Aj^. ji^5|. 2 av 7] ^ oj^si 1^-444 4^.^ ^4 £sl<>\]x\ «y-444. 444 

4ell c m 7°1 4# 0 143i, 1-e-l 2 ^ 34 4*11 4°H 44^^-S. 4444. 47l *H4 

4 °J44 5fil 4^ 4^ ^4°fl °1^4^ 14^13 ^7 r ^0]^ 4^ ^444. 47] 43 \3 4^ 44 5mm °14°J 
•HI, 44^14711^ t)14 10mm °14<>14. ^4°fl 10 M)4 30mm°11 ois^ 13 ^ 0 1 4444. 444 s«44 "3 
7> 521 4£tt 44^4711^ 600-720tol4. 441 41°fl 44^i-b 450-900*C ^^^l ji^r 44°1 4^44. 3 
°il* 4<H 4444, 33 444 4 SEb 4143 MhearthHl 4 3 ^30] ^ o.^^ ^. £7 |. 700-900t;oU, 
S|43 44^ ii(tubularfurnaceW42l 4^ 4443 ^4<H1^ 500-600 1<>) 4. 

44 4°1, 4ifl3 8-Hlfe 434 iSH 4iHlo)E 7 o] ^44. siofl 434, « dfl 7 i 8 ^ 4 7fl3 40144^-3 ^ 
43fe 4 ill 3 434 9 5 104 S443, 43 434°im 344 4314 43(toothing)l- 114 4^ 4°H ^1^4 
4. £13 °lH4fe 43 4^3 43 # 9 ^ 104 «11^4 £^44(granulate) 12 43 44 4 ill 4 ^3 4- 
441-(pre-product)4 333-°-S. 44344. 43 H3li l°ll 34 44-& 434 123 A 54 4°ll 44 4 
sflsLofl a 444 4 514 44 444 ^£4 £4 "333 413 ^7fl4t4 ^sHo^j. 44. « 

4^e113 5fl444 ^34 ^13 §14. 343, 44^^113 *H444 43^1343<H1 ^33 444 43 4^3^ 
s. 4r433 344 7>^3 44^4 434 44 3 3 (agglomeration) 444 4344. 

3*11 £ 8a, £ 8b ^ £ 9a, £ 9b°fl 4# 43^143 43 =ell^ 13 4 3^)3.3 3444. 

£ 8a ^ £ 8b4 44 59!(pocket) 13 13'3 4 SS41(44^ 43)3 ^43 34a4°ll *1144 H 

iHli 134 2 51 34 44^4. 43 £334 13 % 13'4 44 «3^^ 43°11 01*11 434 331 4443^ 
4. 343, ±444 #5)13 = i= 74 ^443 3«ll 43 134 2 3? 3 433 3371- 47 r l 1-2-71- 514. 4 
34 =ell^ 434 2 ?1 34 413-5.3 -i-14 ^4-°-3 4t1144. ^-34, 344 5.334 13 5? 13'3 33°11 tfl4 
3 33 °441 ^4^-3 1444. 443, 43 ^ 4«1133 4 7)13 i^ll- 13' 433 #44 4(web) ^43 44 
14^ 344^ 59! 133 4444 134t)1 ^44. 4 7(13 5^4 13 433 1 444 15fe 13 3 4°H 513 
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<H ^11^43 32] 3.9!t- 13'4 44^41 4*144. 444 -feflojE 74 4440.5. 4 nil *M «4 4"-& 

14"§- 4^4. <>14| 44 ^421 ^4 7^1 JZ4 J-o)]Ai ^--^5^1 S] H, ZL4\ 4^1421 § ££ 164 H14 *4 

44 44143-8- 44 dt^^l 4*1 3^-5-44 «44 *)-7ll £4. ziEi £S #7l4 4344 HSaKKprofiieW tfl$ 
4^r 41(impression)°l 444 444 17 4 442J 444 18 44] ^44. 434 £?flt 13 ^ 13'4 44 4 
3* 2 ^ 32] £44414 444 434 14 4-& 12] 14.2.5- 454] t||*M 5.5.^!(offset) 44°-S «ll*144 
^ 44 £ a34 H5-4421 t1144):£ 44*U 7V44 4 444 41121 il^ fe1°|Ef 443.03. 444^11 
Tfl s|4 3°14. 

434 Hefli t-B.1t- 2 ^ 32] 44 7>44 ^ll^* £ 9a ^ 5. 9b41 £34 434)* 444 ol-f^lfeHI, °1 

33 = ^ « s. 19 ^ 2 0°l 44 21-?- 44 441 31444. 44*4 414 44, £ 9b4l £44 42)- 4 
°1 344 144 £4-2.5. 4444*1 34 ® 4£*-fr 44£543 4-44(counter-inclination)l£5 1^=1 
4 °d42| 444 14£5. 34444. c ^ .g-elt 2 3! 34 4315 443£5 444-71] ^12£)44, ^ 

43 = 5441 4(web) 144 444 19 ^ 204 4343 5} 4 4 4541 11 43 44£5 4 43 £4 
ul^HS^ 4 iEfli #3 34 =5444 4 143 44(13)4 203 4€- Helli *3 22] 3)44^ HiS.441 
134 19 433 4441 443£4 43, ^ 3£ 4471434. 434 314 =5444 fl* 19 3? 2021 14<>)) 3 
£44 U43 ?floiH tg Hs4<at- 144^ 441- seil44. 434 = 3.441 ^4 19 4 204, oflt 44, 
341 3*11 7i]^sl4£ #4. tel a^2] ^TiH tflg(|4^ htII 4°1^ t^°l S?!- 44-4^ 44 
21 44(collar)l-£ A)-4ol 7>4§V4- 4^^(11" 0 1 tel 5a<>H H^S]-^)* ^S^^l ^sfl 4 

V-7>^Sl ^tt -Hs $#el£4(inter-engaging) sfe °l-§-« =r 5i4. 

E.H 4* ^H«Hr £ 5a g £ 5b°ll 4 4^1«H1 ^i«7l 8<^1 4-8"€4. #71 ^-^71 8^r ^ 7fl2] 4tfl 

4^AS *44^ sl^d^ §-ifl7l telt- 9 g 10-8- i4«ffe«Hl, a 44°H*r fl-q ^.4 (toothing) 11°1 ^1^44. 4 
71 4^71 tel 94 4M-¥-4 114 4^I^M1 "HISl 37fl^ f-q ^(rim)l- 21£ °14<H44. ^4 ^4 
i^2] 7J-2H 44 ^444. 3.4 ^44°1 444^ ^7] tsl 104 444 4M ^t 21^1 444 44 i>£ 4 
^114 47flsl 4M 3 224 JE4414. ^^14 4M 344 ^t-o] §u| Efl^Hi* 21 4»14 44°ll 44^ ^ v 44£4 
a1s Si4e14 HflH^-S.^ " 7flfil 44fl7l 114 4S 4^44. ^3 #efl4H 7<>1 210117,14 

El 44€ ^ 4^1 4414 84 J£4 4-a^(pre-granulate) 44^.2] 4^4 4^4?ll 444?)1 44. A o v 7l4 
4M 3 £4 44 44(tooth crest)44 4^1-4 4 41 3)4^1^ 44<Hl 4=4 «sl|4s. 74 # ^ s| 

£ 6a ^ £ 6b-H] 4 = 4, 44 £4)4 84 ^4 ^^14^1(stop) 24«Hl cflsfl 4444 44171 4^1 234 £°1 
Hlois ^4. 47I 44)71 te14 44°1H4 ^§3)4 21^14^) 2421 5-44 264 ^444 47fl4 4M 
^44 £4$4. £4)71 t^l 234 44* 26<H1 ^4°=) 47)14^=- ^^*4. 444 26<>1 44 ^4 25 
oil cB44 45- ^44t11 H114514 544 "fl^l 4 s - ^^47)1 £U ^1<H1 44 444 4414 7}4?fl 44. 

o]e14 4^0] o)]4 e.^ £ 2 oll 7ll44^- H - °)144 44l7| 84 44°ll 0 ll «H4*4. 

ol*il £3 ^ £44 4^4^ 44 44^14°1 414 44*4 4444 44* 44<^lt4 tfl44°1 4°1* ^4°1 
4 £ 7144 3014. 444 444 44^H14 4^444 -8-44 4^£4«H] tfl«114^ ^"a* 4S7lJi7l- 44 

34 °]1-«H1 tfl«ll4fe -M14 4tii 4s4<^4 t 4°14. -£l°fl cH4^ £ 32) 44°ll 0 )l 5iW44 4°1^ 
4 441(screw) 43-4*1 274 4-§-°fl 5i4. < ?14t 54 441 444*1 272) 44 284 4«fl 
4EH 3 - 4444. i3f 29-H1 44 4^ ^£21 7^4 oj.^ -g-^ oi 7] ^oj ^44 <a^s. 5^ Dfl o. ^o^^ 

44^4 l^^-s. te) ^ 4<H1 ^11444. 

£ 2°1) 444 4*)7)- £ 4°11 611444. ^34 °1 4*1 ^4 43 4444 274 4444. 44 444*14 =elli 
4a14 2 4 34 4*11 4Jl 444 eH 4*1 4444. 

44)4^)2) SE 4^ 44°l)7l- i 7°)| £*144. 4^1 4*1 304 4-4ifl4*l(pre-crushing device)4 44 4°11 «)) 
^144. <4)4 44, £ 5 ^ £6°fl 4€- 441714 ^4 44 4°)1 «1)*1* 4 44. °144 2)^44 444 4*4^))7> 

44 444^21 ^7ls 7>4 4^4 4^4 ^44 4i 44. d 1h] 4414 ^44 12'4 44 £4 4# 4°) 
Klining) 334 £4sHr «44*l(chute) 32i4 t&1 3H 4444. °l5l4 4414 ^44 12'4 444 4 
^4 4*1 345L4 47114 444*1 322) °i 44°fl m ^-4^144. 44-& ^4^4 2i%^n$ t^^^lt-^^ll 
014 44^14 £414 sefl47ll 44. 44) t&1 324 ^M144^.s 2)44711 sifecll, 0)3.^ 4^4 2444 43 
4 344) 4444. 4-S4 44*1-71 47l 4344 344 4444 444 43141-4 ^114444 4 4°14. 

5(1445- °14<>14 ^§44-71 44 4&1 7I-32I 7)1434 4^42) 447I £ 10 ifl4 £ 124 4^4°") 44 
414 7)444. <^7l4fe 414 4444 214^, 7fl434 44*<>11 <H4 711434 41471- 44444. 444 ^l 
4 4bJ 441 444, 444 44414 9? 43M441 4^- 471)44414 7144 47HAV4.HI 5i344£ 44 
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tt 3M4. 

#7)4 tflS! °t)4* 5^ 43 *?4*l 6* **M £ 10»1I 4# 4!*H1£] 4*H ?§€4. 4^*8 ^4*l7> S£ 
« ^a) a>44 4<e oj4. gs) xofl^, ^-ifl7l 8°)] 343^ il^ #eflo)E 7 ol £$-31}. £ ^o)l o. 

'H'M 44)7) 84 £ 2°ll 4# 4ifl7|2) ^4 4^4. asm. 44$ 4^ ^2) 43)4*1 si^ 4*fl4*) : i £4 

o} 7 )4 44SH-E- ^4. 

^-SUCpre-granulate) 4*fl2) «34# 0)4 <r4 35°)] *|*5W oj;g4 37 | 0)40) ^ 4730)44 2)43 

°J 44 # 123*1 2)3 44€4- <^4 37) oj^-S] 124 o|^o1 £4fl7l ( 2= £ 70)) 4= §.4D$A1 

30.2.3. 4^34. ^ 4* 443^ 3*3*! 4H4 34 444 12°fl t)14€4. 44)4*1 302..S.4E) £4s) 
34 l-^ofl tH* 443°J 4°]^ 44 °144*1*1 &fe4. 

£ 1H 41- ^*HH 5U°)4 :*42) *|)41 -341- 54 4*1 43 *^4*l 6* f-sfl 4^€4. 4^ 
2* 44°1 7>444. iSH f-elME 74 f-e) =elli 1°)) S^SU, 4?1 43]7l 8°)H4 4^7} o) 

0)44. 4^3^ #-§-22 °)4 ^(screen device) 35<fl ^5)2., 434 37l 0)43] 2)f^<?l 4 

##tl 127]- 3.3.^ 44^4- 4?14 ^84 37)1- ^44fe *d-#2l 12'-b §-314*1 304 4*1) ^^g- 

s|«H 4a] ^4 4*1 35 °]s_ ^oj^s.^ 4^ ^34. 44a) Aj- 7 ) 0)4 4*) 351 . 44 44 34 ^ 
4 o) ^oH4 434 37l ofsflo! su^^ 0)44401 444^ 3°14. 

£ I2i <-lW4 4 A HH 4 = 4, i£2l afl^ «341-«>1 43 4-§-4*l 6* #slH 4^34. 4^- «<83 4*4 
*l7)- ^7}*) 4«i* 4£ $14. 4714 s^-fil sfl-a^ »ei = 3|i -f£flo|E 7S 4-4 

3.o_iiL, £ifl7l 8°1H ^ifl€4. £ 10 ^ £ 1121 4# ^*HH1 aI°1*14 4^7Hs. 7>$ ^o]^ £ifl*J-Ai7l- <^7l 
*1 4-g-l 91 4. €-ii)7l 8S^-e1 471 $ 12'fe ^44^1 36°fl *^€4. 471 <H44^1 36-& "1 

£2] 5L^4fecH, us) a s)l£^ 12^ ^ ^Tiisl iHfli- 37 ^ 38-|- ^-f|-«ll 4# 

€4. ^Til 37S1 ^Hfi "34 37liL4 e 37lfi) 12'^ £ifl7l 30* *«fl ^^-s!^ *y%% 12^1 

£ifl4 ^EllS. ^1^€4. ¥ 71) si ^3fl ^7111-, ^ *!1221 i3?) ^711 38* ^*«ll 12'fe g- 

% 39sLA-l 4#s)<H f 1 ^ ^^-4^1 6^1 4*^3 «B^« "341- 54 4*1) 4*) ^€4. 44*i 4## 

^ 12fe <a^4 2:^1-^2) H7)«g2]li4 c) 37)4 4^1 ^*°1 ^-4^4. 

s-^ 4^°1 *)s £4€ 9X^), °11* £ 12°1H £*)4 ^*1<^H1 il«H*i £ 1H44 447Hs £4fl4 
^1 30^s^-e1 #^2) *f-^ 0)44^1 36 4^°lH 4-1-^ 12'4 4*1 ^4s)°)£ #4. 



t'go) ^ 4 

^d#4 4^2) o)e) ^^i-o) 0^421 s)s.4(4si)s.H) Sl<H*1 4f?-i--a- 7fl#-g-47) 2)4^^4^21 A34 
47I 2)40) 4-g-i ^ oj4. rfl^aj o. s> 4401 3j^44* f.4 sfl4€<>l 7j-4^4# ^)^ €s.#^sa-) aV4s)ji 
o)s)4 s-aj^. ^40^ ^.sflsoll ^«3« ^7> 514. aejES 4 ^^°1) 4# 4^-S- 4^4^) A)144(recycling) 
ofl ae)ji 4s.#^2) a>4^- 5)4 §a]*$oi) 7 )43 o.s nfl^ 2)444. 



(57; 4t2] '^2| 

«i)^« ( 4^*12) -d^l, o>^4^ 44§ f.4 4.2- #444 #^°J41-(5)* 3I^4^(hot-compacting)47l 2)4 
4^°11 5i°)*1. 471 4^* 

^2) -§-*!<34t-(5)-g- 1-2) HEll^dH ^§4fe 47)1; 

471 1-5) Seil^dH 2)40) <34^^.S il^ teflo)^)!. ^44^ 471); ^ 

47) #31015(7)4 4^40) 7)4 °J44e1)21 2:^1- ^(granulate)* >S44fe 4t1)4 544°) 0)40)^^. 

4fe 4^. 

3^ 2. 

^114°)) Al°)7-i, 47) 4^°j41-(5)4 450t: ifl*) 900t, 4f-2!47)|^ 600t H)^l 700^ ^2)m)si ji^^Ai a o v 7 i 
1-e) H5i)i(i)i- f-44* ^-^ o-S 4fe 4^. 
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37* 3. 

41* Err 42*4 5tl°W, *7) SHi-^Sl -gtfe 5g/cm'i4 a)-o.o} t H^aJ^^fe 3g/arf^-4 H7W $3. 5g/af 
iL4 4 -§-1: ^-O-sL tffe *»]. 

3)7* 4. 

41* ifl*1 43* f 1 * ^J-ofl 5a«H-H. *7] il^ teflo] E (7)fe 5mm tfl^ 40mm> uj-^-ajsi-^^ 10mm ifl*] 
30mm ^fliflSl f-el \j(nip).2.3. ^ *Ftt 

37* 5. 

41* tfl^l 44* * *4 5tl<>H, *7) f-e] f-EflolE(7)s) <£ ^^#(17, 18) *4 

HS4^(i3)-i- *§^*8- *>g. 

3jJ7* 6. 

45*4 Sa<H^, # ^3#(17, 18) *3 HS4^*(13)* *\3L *§*4 3)^1* iS^ l^W^I 

zH#§o.3. Also)] cflsfl ^0.3. £=4!(offset) 41^-§- t^S «>fe **3. 

37* 7. 

41* tfl^l 46* ^ * *4 Sl<>H, -SM iS^ #4°lS(7)« l-fl-zlt!- 37lS £4*i>.5.*l *7l f- 
5S|olS(7)7>2^B-^(12)S f^lS *«3. 

37* 8. 

47*ol| 5fl<H*1, *7| ie^ *e)M<=(7)# £4* 3^4 #3 £4**1(30)4 £4€ ^*£.£*1 *7l 

— im~(7P\ S-^fc °J-}H7lsl 23*3(12)5 £4^£ *3°.3. *fe *f]. 

37* 9. 

41* 4*1 48* ^ $ *J.o)l ojo^, *3$*H-<5W M-Ajig *^^(27)<H| S)*fl S^g* ^H)il5 

«Kr *«. 

37* 10. 

41* 4*1 49* S * *4 sa*H-H. *7|* «g^H7lfe iJfl^l 37i«fl* iH3*£^ 

*>fe*^. 
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